Purpose: Geriatric depression is often closely connected with physical symptoms among older adults. This study aimed to determine the factors related to depressive symptoms among older adults with multiple chronic diseases. Methods: We assessed 6,672 older adults using data extracted from the 2014 National Survey on the Elderly in Korea. The short form of the Geriatric Depression Scale and the Korean versions of the Mini-Mental State Examination for dementia screening and the DETERMINE Your Nutrition Health Checklist were used. Statistical analyses included independent t-test, x 2 test, and logistic regression analysis. Results: We found that 36.7% of the older adults exhibited depressive symptoms, and the average score on the short form of the Geriatric Depression Scale was 5.90±4.53. The factors significantly related to depressive symptoms were unemployment (Odds Ratio 
INTRODUCTION
In South Korea, the low birth rate is accelerating the aging of society, which is accompanied by an increase in the prevalence of various physical, psychological, and social problems related to the aging process. Geriatric depression is one of the most serious problems in South Korea [1] . Although existing studies have reported varying rates of the prevalence of geriatric depression in the country, a study investigating national panel data of aged individuals reported an overall prevalence rate of 19.9% among older adults aged 65 years or older. Broken down by sex, the rates were 16.2% among men and 23.5% among women [2] .
Despite being so common, geriatric depression is often underdiagnosed and undertreated [3] . Geriatric depression can lead to an increase in medical costs, have an overall negative effect on older adults' quality of life, and lead to increased physical symptoms and mortality [4] . In other words, depression in older adults is a significant health problem, and not a normal part of aging. Therefore, depression in this population requires appropriate study and intervention. Numerous studies have examined the factors influencing both the symptoms and the physical, psychological, and economic outcomes of depression in older adults. The likelihood of experiencing geriatric depression has been shown to increase with age, and the disorder is more prevalent among women and those with low levels of educa- tion [5, 6] . Furthermore, depression appears to be worse among older adults with a poor ability to chew and those with a poor nutritional status [7, 8] . The symptoms of geriatric depression tend to be aggravated among individuals with cognitive impairments [9] .
The overuse of information technology by Korean adolescents and college students has had a negative impact on their mental health [10, 11] . In contrast, among older adults, the use of information technology such as the internet or smartphones has a positive effect on mental health [12] . It is true that there are conflicting results such as the fact that the use of information technology does not affect depression [13] . However, in order to understand the effect of older adults' use of information technology and the policy based on it, it is necessary to identify the effect of its use on depression.
According to a survey on older adults in Korea, 70.9% of those over 65 years old have two or more chronic diseases [14] . People with multimorbidity have poorer functional status, quality of life, and health outcomes and higher health care costs than those without multimorbidity [15] . However, most of the studies on depression in older adults have been related to a single disease. As such, more information is needed to understand the relationship between multimorbidity and depression in older adults so as to develop interventions aimed at prevention and burden reduction, and to align health care services more appropriately.
Among Korean older adults aged 65 years and over, the prevalence of depression is 20.0% in those with more than three chronic diseases, 17.3% in those with two chronic diseases, 15.5% in those with one chronic disease, and 9.9% in those without a chronic disease [16] . These findings indicate that older adults with multiple diseases might have a high incidence of depression. Depressive symptoms, which do not necessarily fulfill the diagnostic criteria for depression, have been identified as a significant factor associated with poor health outcomes. Screening for depressive symptoms is important for identifying significant risk factors [17] . Therefore, the present study examined the factors that influence depressive symptoms in older Korean adults with multiple chronic diseases.
Specifically, this study aimed to (1) compare differences in sociodemographic, cognitive, and body functional factors and the use of information technology between depressive and non-depressive groups of older adults with multiple chronic diseases and (2) determine the effects of cognitive function, nutritional management status, functional status, and the use of information technology on geriatric depressive symptoms.
METHODS

Study Design and Data Source
This was a cross-sectional study involving secondary analysis of data from the 2014 National Survey on the Elderly to determine the factors related to depressive symptoms among older adults with multiple chronic diseases ( Figure 1 ).
Study Participants
The inclusion criteria were: adults aged 65 years or older and dwelling in one of the 16 cities or provinces in which the 2014 survey was conducted [18] . The sample was selected using a proportional stratified sampling method. The population was first stratified according to the 16 cities and provinces, and the provinces were then further stratified by town. One-to-one direct interviews were conducted with household-dwelling participants over the age of 65. The survey results comprised the overall living conditions, familial and social relationships, economic status and activities, health conditions and behaviors, functional status, leisure activities, living environment, safety, use of facilities and services, and perceptions about old age.
Since depressive symptom screening was conducted using a self-reported questionnaire, we excluded older adults with dementia owing to concerns regarding the reliability of their responses. We also excluded older adults with depression because our focus was on the screening of undetected depressive symptoms. From among the 10,451 older adults (100% response rate) who participated in the survey, we focused on the 6,672 older adults who responded to the questionnaire themselves, did not have dementia or depression, and who had two or more chronic diseases that had been diagnosed by a doctor. The chronic diseases reported by the older adults included cardiovascular, endocrine, musculoskeletal, respiratory, sensory, digestive, genitourinary and other illnesses (e.g., anemia, sequela of fracture, and others), and cancer.
Measurements
1) Sociodemographic characteristics of participants
We selected sociodemographic variables through a literature review [2, 5, 6] . The sociodemographic characteristics investigated in this study were age, gender (men, women), educational level (uneducated, elementary, middle school, high school, college or more), marital status (unmarried, married, widowed, others), and employment status (employed, unemployed).
2) Depressive symptoms
Depressive symptoms were evaluated using the short form of the Geriatric Depression Scale (SGDS). This scale, developed by Sheikh and Yesavage [19] , is a 15-item version of the original (30-item) Geriatric Depression Scale. Each of the 15-items on the SGDS is answered "yes" or "no," with the total score ranging from 0 to 15. Higher scores indicate more severe depressive symptoms. A total score of 8 has been proposed as the cutoff for depression according to a diagnostic validity study in South Korea [20] . Therefore, we defined the presence of depressive symptoms as an SGDS score of 8~15. The reliability of the instrument was measured by means of Cronbach's ⍺, which was 0.895 in the present study.
3) Independent variables
The independent variables in this study were as follows. For cognitive function, we used the score on the Korean version of the Mini-Mental State Examination for dementia screening [21] . This 19-item tool is responded to using "yes" or "no" answers, with higher scores indicating better cognitive function. Nutritional management status was evaluated using the DETERMINE Your Nutrition Health Checklist developed by the Nutrition Screening Initiative [22] . On the nutrition checklist, the summed scores for the 10 items (0=yes; 1=no) can be classified as good nutritional management (0~2 points), moderate nutritional management risk (3~5 points), and high nutritional management risk (6 points or more). We also investigated the functional status for vision, hearing, and chewing (rated as "not difficult," "slightly difficult," and "very difficult") and online networking. Online networking was measured in terms of computer and internet use (rated as "very proficient," "without difficulty," "with difficulty," and "never use"), possession of a cellphone (rated as "smartphone," "general cellphone," and "no"), and purpose of cellphone use (rated as "only calling," "calling and receiving messages," "calling and sending messages," and "searching for information and more").
4) Ethical considerations
The National Survey on the Elderly is conducted by the Ministry of Health and Welfare every three years. The 2014 survey was approved by the National Statistical Office (Approval No. 11771). For our study, after receiving the approval of the Korean Institute for Health and Social Affairs, we received raw data without personal identification information and analyzed them statistically.
5) Statistical analysis
IBM SPSS Statistics 23.0 was used for all statistical analyses in this study. Descriptive statistics were computed for all variables, including the means and Standard Deviations (SD) for continuous variables, and frequencies and percentages for categorical variables. The differences between groups were examined using an independent t-test and x the association of depressive symptoms with cognitive function, nutritional management status, online networking.
RESULTS
Sociodemographic and Clinical Characteristics of Subjects
As shown in Table 1 , 36.7% of the subjects had a score of 8 points or more on the SGDS. The mean age of respondents with depressive symptoms was 75.21±6.49 years and 68.5% of them were women. Of those with depressive symptoms, 45.3% had zero years of formal education, 48.4 % were married, and 17.8% were employed. The mean period of education was 4.78±4.49 years and the average number of chronic diseases was 3.69±1.59. The mean score for cognition was 22.23±5.03 points and 35.7% were classified as having "high nutritional management risk." The average SGDS score was 11.08±2.12 points.
The mean age of the respondents without depressive symptoms was 73.45±6.23 years and 59.6% of them were women. Of those with depressive symptoms, 26.5% had no formal education, 63.6% were married, and 31.0% were employed. The mean period of education was 6.96±4.83 years and the average number of chronic diseases was 3.11 ±1.25. The mean score for cognition was 24.29±4.35 points and 12.6% were classified as having "high nutritional management risk." The average SGDS score was 2.90±2.28 points (Table 1 ).
Differences in Characteristics between the Depressed and Non-depressed Groups
We found that the depressed group was older, had a larger proportion of women, had lower educational levels, had fewer married and employed individuals, had poorer cognitive function, was more likely to have high nutritional management risk, and had higher SGDS scores than did the non-depressed group (Table 1) . Furthermore, the depressed group was more likely to have functional limitations (e.g., vision, hearing, and chewing) and was less likely to use computers or cellphones (Table 2) . Table 3 for more information.
Influencing Factors of Depressive Symptoms
DISCUSSION
We identified factors related to depressive symptoms in older Korean adults. Furthermore, since we used a nationally representative sample, the results of this study are generalizable to older adults throughout South Korea.
We found that 36.7% of the respondents showed depressive symptoms. This prevalence rate was higher than that of the findings in previous studies on older adults [5, 7, 23] . Furthermore, the prevalence rate of depressive symptoms in our study was substantially higher than in another study on Korean adults over 65 years with chronic disease, where it was 20.0% among those with three or more chronic diseases, followed by 17.3% in those with two chronic diseases [16] . The higher rate of depressive symptoms in this study is presumed to be due to the difference in criteria for judging the presence or absence of depressive symptoms. We used the SDGS as the screening tool while the precedent study [16] screened positive for depressive symptoms when respondents said they had been sad or desperate for more than two consecutive weeks for the past year. This may be because the formal screening of depressive symptoms is superior to retrospective judgment by older adults. Research on geriatric depression has shown that the number of diseases has a positive causal relationship with depression [24] , which suggests a need for a greater focus on older adults with multiple chronic medical conditions since they may be more susceptible.
We identified a number of important factors that have an impact on depressive symptoms, such as physical health status and unemployment. Employment status [2, 25] and body functioning were related to depression, [26] and this was consistent with past research. Evidently, health programs to maintain healthy body function and policies to encourage the employment of older adults are needed to prevent depressive symptoms.
Older adults tend to be at a high risk of having an inadequate diet and being malnourished, which can lead to diminished functional status, muscle damage, a dysfunctional immune system, anemia, diminished cognitive function, delayed wound healing, high hospitaliza- tion/re-hospitalization rates, and mortality [27] . Thus, nutrition is an important factor to consider in the health management of older adults. In this vein, previous studies have demonstrated a significant relationship between malnutrition and depression [5] . Indeed, the inadequate nutritional pattern of older adults appears to have an influence on both physical and mental health including depression [28] . In the present study, we investigated the relationship between nutritional management status (rather than nutritional status) and depressive symptoms and found that 35.7% of the respondents with and 12.6% of those without depressive symptoms were at a high nutritional management risk. The difference between the two groups was significant. Older adults, especially those with depressive symptoms, are vulnerable to poor nutritional management. Therefore, timely screening of older adults at risk of poor nutritional status is vital to manage depressive symptoms.
We found that dysfunctions in vision, hearing, and chewing were significantly related to depressive symptoms. Sensory disorders are typically accompanied by numerous difficulties in activities of daily living, and several studies have found vision and hearing dysfunctions to be associated with geriatric depression [7, 23] . Past studies have also found that chewing dysfunction is related to depression [8] , which is consistent with the findings of the current study.
The purpose of cellphone use among Korean older adults also influenced the odds of exhibiting depressive symptoms. Smartphones can be an effective method to improve and maintain cognitive function and decrease depression in older adults aged 65 years or older [29] . Additionally, it has been shown that information technology and online social interaction can be used to influence geriatric depression directly [30] . This study suggests that online networking as a form of social support can be utilized as an intervention for geriatric depression. In other words, it may be beneficial to implement educational programs on smartphone usage for older adults at libraries and community centers. South Korea has the highest penetration rate of high-speed internet worldwide, and as such, smartphone technology could be used to improve older adults' psychological well-being.
Cognitive function was not identified as an influencing factor in the present study. Although one study reported no correlations between cognitive function and depres- sion in Korean older adults [29] , most previous studies suggested the existence of a correlation between these two variables [8] . Cognitive decline is regarded as a continuous process from normal function to dementia. Therefore, cognitive decline-related and comorbid disease characteristics will differ depending on the degree of cognitive decline. However, we only analyzed the cognitive function score in a dichotomous manner (i.e., as normal or abnormal). Therefore, we could not identify possible influential factors. Further studies need to consider the relationship and direction of these variables through longitudinal studies. The present study had several limitations. First, we applied a subjective self-report measurement method to assess geriatric depressive symptoms. Thus, the prevalence of depressive symptoms may have been under or overestimated, depending on the situation. However, we made sure to use evaluation tools with robust validity to limit this possibility. Second, although we considered a number of different types of factors related to geriatric depression, we did not consider the possible interactions between two or more types of factors. Third, although the present study selected a representative sample of the Korean older adult population, we could not analyze any causal relationships between depressive symptoms and other factors because this was a cross-sectional survey.
CONCLUSION
We identified that unemployment, poor nutritional management status, visual dysfunction, moderate hearing dysfunction, chewing dysfunction, and infrequent cellphone use were significant factors associated with depressive symptoms among Korean older adults. Those at a higher age or educational level report fewer depressive symptoms.
Our results suggest that interventions targeting geriatric depression in South Korea must begin with the active
